Time sequential expression of markers of apoptosis induced by 1-beta-D-arabinofuranosylcytosine in human T-lymphoblastic leukemia CCRF-CEM cells.
A wide variety of chemotherapeutic agents including 1-beta-D-arabinofuranosylcytosine can induce cell death by apoptosis. However, an appropriate method for early detection of apoptosis that can be clinically applicable to peripheral blood samples freshly obtained from leukemic patients under chemotherapy has not yet been established. We investigated the chronology of ara-C induced apoptosis in CCRF-CEM cells by monitoring the expression of a number of apoptotic markers in a time- and concentration-dependent manner with the aim of estimating the earliest reliable marker of apoptosis to apply to clinical drug sensitivity assays. We employed the following techniques: 1) Pulsed field gel electrophoresis to detect high molecular weight DNA fragmentation; 2) FACS analysis for evaluation of APO 2.7 expression and phosphatidylserine externalization; 3) May-Grunwald-Giemsa staining for studying gross morphology; and 4) TUNEL assay to detect multitudes of terminal 3'-OH groups of oligonucleosomal DNA fragments. At 10 microM ara-C, high molecular weight DNA fragmentation was observed after 4 hours incubation being the earliest marker to manifest. APO 2.7 expression and phosphatidylserine externalization were detected almost simultaneously at 6 hours, with marked similarity in their kinetics. Emergence of apoptotic bodies then followed after 12 hours incubation and, finally, oligonucleosomal DNA fragments were demonstrated by positive TUNEL assay at 48 hours. The results suggest the time-sequential expression of each individual marker and introduce high molecular weight DNA fragmentation assay as the most suitable candidate for early detection of sensitivity of malignant cells to apoptosis-inducing anticancer agents, including ara-C.